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Abstract of RU21 63638 

molecular biology, genetic engineering, medicine (phthisiology). veterinary science. SUBSTANCE: 
Invention proposes method and set based on a single-round multiprimer polycyclic amplification by 
polymerase chain reaction method in total reaction mixture. The latter has, in part, glycerol, two targets 
of genome DNA and nucleotide sequence as an internal standard. This ensures to estimate 
effectiveness of polymerase chain reaction on DNA of the sample to be analyzed and eliminate false- 
negative data of analysis. One of taken target is fragment of RD1 genomes that is typical for all species 
of tuberculosis mycobacterium complex (with exception for M. bovis BCG) involving gene site that 
encodes protein ESAT-6; the second target is fragment of gene mtp 40 showing specificity for M. 
tuberculosis. Proposed set has: (1) concentrated reaction mixture; (2) thermostable DNA-polymerase 
(5 U/mcl); (3) ionized sterile water; (4) mineral oil; (5) (+)-control DNA (M. tuberculosis DNA). Invention 
ensures to carry out differential detection of mycobacteria of species M. tuberculosis among other 
species of tuberculosis mycobacterium complex and reveal the above indicated mycobacteria in 
biological specimens obtained from humans, agriculture and wild animals, estimate effectiveness of 
therapy and disinfection measure. Invention is designated for detection of tuberculosis mycobacterium 
complex where species M. tuberculosis. M. bovis. M. microti and M. africanum belong. EFFECT: 
improved method of detection. 10 cl, 2 tbi, 1 ex 
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(57) Pec}3epaT: 

M3o6peTeHMe OTHCX^HTcn k MoneKyjinpHOM 
6Monomn, reHeiMMecKOM MhOKeHepuM, Meflni^MHe 
(4)Tki3i4aTpkiki), BeTepMHapiiM i/i npeAHa3HaMeHo 
f\n9\ c^Hapy)KeHMn Mmo6aKTepm 
Ty6epKyne3Horo KownneKca (MTK), e KOTopbiM 
BxoflflT M. tuberculosis, M. bovis, M. microti 
M M. africanum. DpeA/iaraeMbiM cnoco6 v\ Ha6op 

OCHOBaHbl Ha OAHOpayHAOBOM 

MynbTMnpaj^MepHOM MHoroi^MKnoBofi 
aMnnMc|)iiKaL4MM MeTOAOM noniiMepasHOM i^enHOM 
peatoiMM (nL|P) B o6\i\e\h peaKL^tioHHoj) CMecu, b 

COCTaB KOTOpot^ BBeAeH, B HaCTHOCTM, 

rnvmepMH. AByx ynacTKOB (MMUjeHePi) reHOMHoR 
flHK M HyKJieoTMAHOM nocneAOBaTe/ibHOCTM, 
cJiy)Kai4eM BHyTpeHHUM craHAapTOM m 
no3Bonflioii^eii cyAMTb o6 3<|x^eKTMBH0CTM 
npoxojKAeHMfl ilLtP Ha flHK aHannsnpyeMoro 
o6pa3i4a m BbiM/ieHflTb no)KHOOTpMt4aTenbHbie 
pesy/ibTaTbi aHaxiMsa. B KaMecTBe oahom m3 
MMUiehei) Bbi6paH xapaiaepHbii^ A^n Bcex bmaob 



MTK, 3a MCKniOHeHMeM M. bovis BCG, cJ^parMeHT 
o6nacTM RD1 renoMOB MTK, BK/iwHatou^MM 
ynacTOK rena 6enKa ESAT-6, b KanecTBe BTopoM 
- cneL4vict)MHHbifi fxn^ M. tuberculosist ct)parMeHT 
reHa mtp 40. HpeAnaraeMbiM Ha6op coAep>KkiT 

KOHL^eHTpupOBaHHyK) peaKL^tiOHHyK) CMeCb, 

TepM0CTa6iinbHyK) AHK-noiikiMepasy (5 eA. 
/MKTI). BOAy AeM0Hkl30BaHHyK). CTepujibHyK), 

MMHepajibHoe Macno. -(+)- KOHTponb 
KOHTpojibHyio AHK (AHK M. tuberculosis). 
M3o6peTeHiie nosBonneT ocyiAecTBiiTb 
AMctxij^peHL^iiaiibHoe BbiRBneHMe 

MMKpo6aKTepMM, OTHOCflU^HXCfl K BMAy M. 

tuberculosis, cpeAM ocra/ibHbix bmaob MTK, a 
laioKe nosBonneT BbmBkiib BbiujeyKasaHHbie 
MHKpo6aKTepMM B 6MonorMHecKvix o6pa3L^ax, 
no/iyMeHHbix ot moAOM, cenbCKoxosflMCTBeHHbix 

k1 AI^KVIX )KMB0THblX, OL^eHHTb 34xt)eKTMBH0CTb 

TepanHki h Ae3kiHc|)eKt4HOHHbix Mep. 2 c. m 8 
3.n.<t)-jibi, 2 Ta6n. 
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(57) Abstract: 

FIELD: molecular biology, genetic 
engineering, medicine (phthisiology), 
veterinary science. SUBSTANCE: invention 
proposes method and set based on a 
single-round multiprimer polycyclic 

amplification by polymerase chain reaction 
method in total reaction mixture. The latter 
has, In part, glycerol, two targets of 
genome DNA and nucleotide sequence as an 
intemal standard. This ensures to estimate 
effectiveness of polymerase chain reaction 
on DNA of the sample to be analyzed and 
eliminate false-negative data of analysis. 
One of taken target is fragment of RD1 
genomes that is typical for all species of 
tuberculosis mycobacterium complex (with 
exception for M. bovis BCG) involving gene 
site that encodes protein ESAT-6: the second 
target is fragment of gene mtp 40 showing 



specificity for M. tuberculosis. Proposed 
set has: (1) concentrated reaction mixture; 

(2) thenmostable DNA-polymerase (5 U/mcl); 

(3) ionized sterile water; (4) mineral oil; 
(5) (+)-control DNA (M. tuberculosis DNA). 
Invention ensures to carry out differential 
detection of mycobacteria of species M. 
tuberculosis among other species of 
tuberculosis mycobacterium complex and 
reveal the above indicated mycobacteria in 
biological specimens obtained from humans, 
agriculture and wild animals, estimate 
effectiveness of therapy and disinfection 
measure. Invention is designated for 
detection of tuberculosis mycobacterium 
complex where species M. tuberculosis, M. 
bovis, M. microti and M. africanum belong. 
EFFECT: improved method of detection. 10 cl, 
2 tbi, 1 ex 



00 
CO 
CD 
CO 
CD 



-2- 



7) 
c 

a> 
o> 

O) 
00 

O 



143o6peTeHMe othochtca k MO/ieKynnpHoi) 
6Monor>iM, reHeinMecKOM ^menepm, M^AMt^uHe 
((t)Tii3MaTpMM), BeTepiiHapMM M npeAHaaHaMeHo 
ans\ oiSHapyTKeHHn MUKoGaKrepiivi 
Ty6epKyne3Horo KOMnjieKca (MTK), b KOTopbifi 
BXOAflT M.tuberculosis, M. bovis, M. microti 
H M.africanum. kl3o6peTeHiie no3Bon5ieT 
ocyufecTBMTb AM(M)epeHL4iia/ibHoe shmBneme 

MHK06aiCTepM(), OTHOCflU^MXCn K BMAV 

M.tuberculosis. cpeAM ocranbHbix bmaob MTK. 
IHa TeppMTOpMM POCCMM M CTpaH CHf, TAe 
pacnpocrpaHeHbi npe^Myu^ecTBeHHO maa 
naToreHHbix ^n^ se/ioBeKa BviAa MTK - 
M. tuberculosis m M. bovis - Mcnonb30BaHkie 
vi3o6peTeHHn nosBonneT nposecrvi 
AMc|)4)epeHL4ManbHoe BbmB/ieHne tAmoSaKrepm 
MenoeeMecKoro m SuMbero TunoB. 

M3o6peTeHiie mom&t 6biTb Mcnonb30BaHO 
f\r\R BbiflBJieHMfl BbiujeyKaaaHKboc MMKo6aKTepHR 
B 6iionoi>mecKMx o6pa3Liax, nonyMeHHbDC or 
niQAeM, cenbCKOxosnHCTBeHHbix h amkmx 

}KMBOTHblX. 

l/l3o6peTeHMe no3Bon$teT BbtsiBHTb 
MiiKo6aKTepMM B K/ikiHitHeciaix oGpaai^ax 
(MOKpoTa, MOMa, COCK06 annTenMajibHbix KneioK, 

Cnk1HH0M03roBafl >Kk1AK0CTb, npOMblBHbie BOAbI 

6poHxoB (i )KenyAKa, Kposb, 6vioncMMHbtfi 
Majep^an), a TaioKe b Apyrvix o6pa3qax (cMbiBbi 
c MHCTpyMBHTOB, ROBepxHOCTM cTeH. Rona 
noMeu^eHMf); b ivincHbix m MonoHHbix npoAytcrax m 
T.n.). 

M306peTeHMe MOJKBT 6blTb MCnO/lbSOBaHO 
ARfl OL^eHKM actX^fCTMBHOCTM TepaHMM M 

Ae3iiHct)eKi4kioHHbix Mep. 

ll3o6peTeHHe mo)kho ticnojib30BaTb b 
HayHHbix MccneAOBaHM^ix, HanpviMep, npM 

MSyMeHMM JlGKapCTBeHHOM yCTOMMMBOCTH 

MMKo6aKTepMM, onpeAe/ieHMM pocTOBbix KanecTB 
TBepAbix M >KMAKVix cpeA, A^i^ onpeAeneHun 
6aKTepMi4MAHoro AeviCTBMH Ha Mmo6aKTepm 
paa/iMHHbix ct)M3iiMecKiix M XMMMMecioix ct)aKropoB 

MT.A. 

MaBecTGH "Cnoco6 MHAi^Kai^MM B036yAiiTene(i 
Ty6epKyne3a M.tuberculosis m M. bovis" 
(saPBKa Ha ii3o6peTeHMe N 94017389/13, MIIK 6 
C 12 Q 1/68, A 81 K 39/04. ony6;i. 10.06.96 
r,). Cyi^HOCTb cnoco6a saxniOHaeTCfl b tom, hto 
o6Hapy>KeHMe B036yAMTeneM Ty6epKyne3a 
ocyu^ecTBHAioT nyieM nocjieAOBaTenbHOM 
AByxcTaAMMHOM (AByxpayAOBOM) aMnnncjDMKaL^MM 
yMacTKa rena, KOAMpy»omero 64-Kvi/iOAanbTOHHbiii 
6e/iOK M. bovis BCG, cnei^kicl^MMHoro A^n bviaob 
M.tuberculosis ki M. bovis. nptmeM b 
noHMMepasHof) i\ei]HO\h peaKL4Mii McnonbsyiOT Ase 
napbi npat^MepoB, OAHa us KOTopbix 4)naHKMpyeT 
ysacTOK aMn/iM4)MKaL4HM Apyrofi napbi 
npafiMepoB, m BbineceHMn cy}KAeHMn o najiMMMM 
B036yAMTejie() a oGpaaqe npii BbmaneHMM na 
3Jie)CTpo4)operpaMMe b arapoanoM rene nonoc, 
xapaKTepHbix Ann aMnn^KOHOB, ckiHTeakipyeMbix 
c McnojibaoBaHneM o6eMX nap npaMMepos. 

OTHOcmenbHO aioro cnoco6a mo)kho 
OTMeTMTb cneAytoinne (HeAOCTaTKn): 

1) BO-nepBbix, npM npoBeAennn ni4P 
nocjieAOBaTenbHO, b Ase ciaAnn, SHamue/ibHO 

B03paCTaeT BepO$)THOCTb KOHTaMHHai4MM 

peaKLfMOHHof) CMecii aMnnnKOHaMM, 
no/iyMeHHbiMM na nepaofi craAi^n peaioviM; 

2) BO-BTopbix. npoBeAeHkie ni4P b abo 
craAMM yBeriMMMBaeT npoAon)KMTenbHOCTb 
aHa/iMsa; 

3) B-TpeibMX, nocKonbKy roH. KOAnpyiou^MH 
64-KvinoAanbTOHHb!M 6enoK xapaKrepeH n a^a 
pflAa BaKUMHHbix ujTaMMOB M.bovis BCG, to 
cnoco6. nocTpoeHHbiM Ha aeieKi^uwA aToro rena, 
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He noa&oniteT AH4>4^P6HL4kipoBaTb /noAen 11 
)KMBOTHbix 6onbHbix Ty6epKy/ie30M ot 

MHAMBMAyyMOB HeABBHO BaKqMHMpOBaHHbDC kl/IM 

pesaKUkiHHpoBaHHbix M.bovis BCG; 

4) B-*^eTBepTblx, MeiOA ne nosBonfler 
AM4)4)epeHL4MpoBaTb ABa BMAa B036yAMTeneH 
Ty6epKyjie3a M.tuberculosis h M.bovis, 
npeMMyu^ecTBeHHo pacnpocTpaHeHHbix na 

TeppMTOpMM PoCCMM M CTpaH CHF, 4TO 

npeAcraB/ineTCfl Ba}KHbiM kbk A^n pauMOHanbHofi 
Tepanviti 6onbHbix, Tax li Ann OL^eHKM m 
nporH03MpoBaHMfl anMAeMMOJionmecKoj^ 
o6cTaHOBKVi; 

5) B-nflTbDC. nocKOJibKy cnoco6 ne 
npeAycMaTpMBaeT McnonbsoBaHMe BHyTpeHHero 
CTBHAapTa npn npoBeAennn ni4P, to ne 
npeACTaanneTcfl B03M0)KHbiM OTcne>KMBaTb 
no>KHooTpML4aTenbHbie peay/ibTaTbi aHaniiaa, 
o6ycnoBneHHbie npMcyTCTBvieM b neKOTopboc 
aHa/iM3MpyeMbix o6pa3L4ax jQHK MHm6iiTopoB 
TepMOCTa6MJibHo£) AHK-nojiMMepa3bi; 

6) B-mecTbix, motqa ho noaaonneT A^Tb 

OTHOCMTe/lbHyiO KOJIMMeCTBeHHyiO OL^eHKy 

coAep>KaHM;i B036yAMTeneM TySepxyjiesa a 
aHa/iii3kipyeM0M o6pa3L^e; 

3a npoTOTMH cnoco6a npuHAT cnoco6, 
onMcaHHbiM B craTbe "/^Mc^x^peHL^Ma/ibHoe 
BbwaneHne BosGyAHTenefi Ty6epKyne3a b 
KHMHMMecKOM MaTepviane c iicnonbaoBaHMeM 
AByxcTaAi^^HOH nojiMMepaaHOH LiennoPi peaKL^^M" 
aBTopoB A.E.EeKJieMMUjeBa m E.M. XopouieeoM 
(BionneTeHb CO PAMH, 1998. N 3. CTp.76-85). 

B CTaTbe ORMcaH cnoco6 BbmBneHun 
Boa6yAMTeneM Ty6epKyne3a (MTK) c 
AHct)4)epeHL;ManbHbiM BbmajieHMeM 
M.tuberculosis, KOTopbiM TaK ;Ke, xaK vi 
npeA/iaraeMbiM cnoco6, noaBonneT npoBOA^Tb 
AM4)4>epeHL4ManbHyK) AeTeKqkito M.tuberculosis m 
M. bovis Ha TeppnTopMH PO m CHf. Cnoco6 
ocHOBaH Ha licnonbsoBaHMM AByxcTaA^vinoM nL|P 
c OAHOBpeMeHHOi^ (b oaho^) peaKi^OHHof^ cmgcm) 
aMnjiMct3MKaL4MeM AByx MHUjeneH. OAHa na hmx 
npeACTaanneT co6om AOcroBepHbii!) 
cneL4M4}MMecKMM reHeTMHecKiiM MapKep BkiAa M. 
tuberculosis - aTO nocneAOBaTenbHOCTb rena 
mtp40. flpyrafl - 4>parMeHT nocjieAOBaTe/ibHOCTn 
MHcepL(MOHoro aneMeHTa IS6110, cneqtict^MHHbii^ 
Ann MTK. 

HeAOCTaTKM cnoco6a aHanorviMHbi 
MsnojKeHHWM B n.n. 1,2,3,5,6 nepBoro aHanora. 

3a npoTOTkin Ha6opa npiiHfiT Ha6op 
"nonMTy6", npeACTaBnflK)inMM co6om Ha6op 
peareHTOB a^a o6Hapy>KeHMfl flHK MUKoCaKrepMM 
Ty6epKyjie3Horo KOMnneKca b 6Mo/iortmecKMX 
npo6ax motoaom HLIP (TV 

9398-410-17253567-97). B cocTaa Ha6opa 
BXOAflT: 

1) peaKL4MOHHa;i CMecb, coAep)Kautan 

paCTBOp AHTO, paCTBOp CneL^MC|DMMHblX 

npawMepoB, rmP-6y4)ep, KpacnTenb 
(Kpeao/iOBbiM KpacHbiPi); 

2) TepM0CTa6MJibHan /!lHK-nonviMepa3a 
(Taq-nonnMepasa); 

3) BOAa Aei^0HH3OBaHHafl; 

4) MMHepaJibHoe MacRo; 

5) AHK-KOHTpojibHafl (flHK M.tuberculosis). 
Cnoco6 o6Hapy9KeHiifl MTK c 

McnojibaoBaHkieM Ha6opa "nonMTy6" TaioKe 
ocHOBan Ha aMnniict>MKaL4MM yMacTKa rena 6ejiKa 
MPB 64. 

HeAOCTaTKM AaHHoro Ha6opa m cnoco6a 
o6Hapy>KeHMfl flHK MTK aHajiomHHbi onwcanHbiM 
fXrm nepaoro aHanora. 

1. CVLUHOCTb MSOBPETEHMkI 
3aAaMeH aaflan^ieMbix M3o6peTeHHM 
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s^Bnf{QJcn co3AaHMe BbicoKOcnei^Mct^MMHoro, 
MyBCTBMTe/ibHoro, HO 6onee npocToro m 
6biCTporo MOTOAa m cooTseTCTByioL^ero Ha6opa 
peareHTOB a^h o6Hapy)KeHMn reHOMHbix flHK 
npeAcraBMTe/iefi Merbipex bmaob MTK (M. 
tuberculosis, M.bovis, M.microti, 

M.africanum) c mA(p(pepeHi\\/ianhHoih 
iVieHTM(t)MKaL(MeA M.tuberculosis. Aaiou4iix 

B03MO}KHOCTb HS BUflB/lflTb BaKqHHHblPi LUTaMM 

M. bovis BCG m no3Bon5iK>iMMX ocyu^ecTBMTb 
BMsyanbHyK) nonyKonkiMecTBeHHyio oqeHKy MMcna 
B036yAMTejiePi Ty6epKyjie3a b aHannavipyeMOM 
MBTepkia/ie. 

HpeAnaraeMbiki cnoco6 m Ha6op ocHOBaHbi 
Ha OAHopayHAOBOM MynbTMnpaMMepnoM 
MHoroL\kiKnoBoA aMn/iii4)viKaL^MM MeioAOM ni4P b 

06Li^ef^ peaKL^MOHHOM CMBCM, B COCTaB KOTOpOM 

BBBAeH. B MacTHocTM. mviMepMH, AByx ynacTKOB 
(MHLueHej^) renoMHoj) AHK m HyKneoTMAHofi 
nocjieAOBaTenbHOCTH, cny^u\e\h BHyrpeHHMM 
craHAapTOM m nosBOfinioii^ef) cyAHTb 06 
3Ctxt)eKTMBHOCTM npoxo)KAeHMfl HLIP Ha flHK 
aHanidSMpyeMoro oepasqa h BbN/ieH^Tb 
no)KHOOTpML4aTenbHbie peayjibTarbi anaxiMaa. B 
KaMecTBe oahom ms MMiueHeM Bbi6paH 
xapaKTepHbifi A^n Bcex bhaob MTK, 3a 
MCKJiioMeHMeM M.bovis BCG, c})parMeHT (06nacTM 
RDI renoMOB MTK, BKnjoMatoinnM yMacTOK rena 
6enKa ESAT-6 (Harboe M., Oettinger T.,Wiker 
H.G.,Rosenkrands I., and Andersen P. 
Evidence for occurrence of the ESAT-6 
protein in Mycobacterium tuberculosis and 
virulent Mycobacterium bovis and for Its 
absence in Mycobacterium bovis BCG// Infect. 
Immun/ -1996. V.64.-P. 16-22), b KanecTBe 

BTOpOM - CneMM(t)MHHbl(^ ADA BMAa M. 

tuberculosis c^parMenT rena mtp 40 (Portillo 
P.D., Murlllo L.A., Patan^yo 

M.E.Ampllfication of species -specific DNA 
fragment of Mycobacterium tuberculosis and 
its possible use in diagnosis //J.Ctin. 
Microbiol. -1991/-V.29. -P.21 63-21 68). 

llpeAnaraeMbiM Ha6op coabp^kiit: 1) 
KOHL^eHTpMpoBaHHyio peaKL^MOHHyio CMecb 
("KPC"-KOHL4eHTpMpoBaHHa5i peaxquoHHafl 
CA/iecb), B KOTopyio bxoa^t: no 0,10 mM Ka^KAoro 
MS 4-x dNTP (dATP, dGTP, dCTP, dTTP), 33,2 
mM (NH4)2S04, 134 mM Tris-HCI (pH 8,8), 
3.0 mM MgCl2, 0,02% Tween 20. 20% 
(o6beM/o6i>eM) rnML^epMHa, no 0,4 mkM Ka^KAoro 
MS npaPiMepoB P90, P92, P93 m P94, 
noAo6paHHbix k nyicneoTMAHbiM 

ROcn^OBaTenbHOCTflM-MMUjeHsiM reHOMOB MTK. 
T.e. K (t)parMeHTy o6nacTM RDI renoMOB MTK, 
BKnioMawu^eMy yMacTOK rena 6enKa ESAT-6 m k 
<|)parMeHTy reHa mtp-40, a laioKe flHK BC (N 1 
kinwi N 2 kinki N 3) B KOHLieHTpai^MM no 
5.10^-2,5.10^ KonnM/M/i kPC m KpacMTenb 
KpesonoBbii!! KpacHbiii) (1 Mr/Mn kPC); 

2) TepM0CTa6MnbHyK) AHK-nonHMepaay (5 
eA./MKn); 

3) BOAy AenoHM30BaHHyK), cTepn/ibHyio; 

4) MviHepanbHoe Macno; 

5) (+)-KOHTponb-KOHTponbHyio flHK (flHK 
M.tuberculosis). 

- KonnHecTBa Koropbix yKaaanbi e n.2.2. 

1.1. XapaKTepucTMKa MkimeHeM. Bbi6paHHbix 
Ann aMn/iMci)MKaL4MM 

B AaHHOM M3o6peTeHMii B KaMBCTBe MkimeHef^ 
AJifl aivinnM4)HKaL4MH b cMCTeMe ni4P Bbi6paHbi 
ABB HyKneoTMAHbix noc/i^OBaTenbHOCTM 
reHOMOB MTK. 06e MMLueHM McnonbsyioTcfl Ann 
OAHoepeMeHHOVi aMn/iuict^MKai^MM b o6u^eM 
peaKqMOHHOM CMecM. flepBan MHUjenb (MHUjenb 



M) npeACTaBn5ieT co6of) ct)parMeHT 
HyKneoTMAHOk^ nocneAOBaTenbHOCTM rena 6enKa 
MTP 40, KOTopbiii flanneTCfl BMAOcnei^nctJMHHbiM 
Ann M.tuberculosis h npMcyTCTByet b 
noAasnntou^eM 6onbujviHCTBe ero HsonnTOB, a 

^ TaioKe B HeKOTopbix Msonniax 

HepacnpocrpaHeHHoro na TeppMTopHM Poccmm li 
CTpBH CHP BMAa M.africanum. BTopofi MMUjeHbio 
(MHLueHb E) AB/ineTCfi ct>parMeHT hyicneoTMAHoA 
nocnoAOBaTenbHOCTH RDI renoMOB MTK, 
BKmoHaKui^Mft yMacTOK reHa 6enKa ESAT-6. 
flaHHbi£t 6enoK nanneTcn cnei4ki(t)imHbiM 
Bcex BkiAOB MTK. 3a MCKnK>MeHHeM M.bovis BCG. 
TaKOM noA6op Mviujene^ f:\aej BOSMOKHOCTb no 
pesynbiaiaM Hi-lP b KajKAOM nonoKMienbHOM 
o6pa3i4e cyA^Tb 0 npMHaAne}KHOCTii 

iS MMKo6aKTepM»^ k BMAy M.tuberculosis mjim o ero 
He npHHaAne}KHOCTH k AaHHOMy BiiAy, T.e. o 
npMHaAne)KHOCTM k ApyrviM BMAaM MTK. 

DoCKOJIbKy Ha TeppMTOpMM POCCMM M CTpBH CHf 

pacnpocrpaHeHbi. b ochobhom, ABa BMAa 
B036yAMTejieH Ty6epKyne3a, M.tuberculosis m 
20 M.bovis, TO McnonbsoaaHMe npeAnaraeMoro 
cnoco6a m Ha6opa nosBonner 
AMC|x|)epeHUHpoBaTb 3tii BMAbi Me)KAy co6oji, 
T.e. onpeAenflTb 06a 3Th BHAa, hto mokct 6biTb 
nojie3HO Ann oi^enKvi 3nMAeMkiojiorviMecKOM 
cmyaqnn no Ty6epKyne3y. To, hto AaHHbiM 
noA6op MtiujeneM HCicntOMaeT B03M0)KH0CTb 
onpeAeneHMfl aaKquHHoro ujTaMMa M.bovis BCG, 
TaiOKe nanneTcn ero AononntiTenbHbiM 
npeMMyu^ecTBOM. oco6eHHO, yMHTbiean 
BaKLfMHauMK) 6onbiijeji HacTH HaceneHMn. 

1.2. CTpyKTypbi npaMMepoB, ncnonbsyeMbix 
Ann aMnnMc^nKaLtkiM MVimeneii M m E m flHK 
pasnnHHbix MOAeneM BHyTpeHHero CTanAapTa 

Bbi6op npatiMepoB npoBOA^nM npM noMOU^M 
nporpaMMbi "Oligo". 

ilpatiMepbi noAo6panM (pa3pa6oTami) tbioim 
35 o6pa30M, HTo6bi: 

1) TBMnepaTypbi mx ommra (mepMAMsaL^MM) c 

COOTBeTCTByK)UJ|HMM MM HyiOieOTHAHblMM 

HOcn^OBaTenbHocTnMM MHUieneii 11 flHK 
BHyTpeHHero cranAapTa 6binM OAMHaKOBUMM iinvi 
6nH3KHMM, T.K. ni4P no npeAnaraBMOMy cnoco6y 
40 ocyufecTBnniOT b OAHy cTaAMK) b oAHof) 
peaKi4H0HH0i^ CMecM (h b oahoi^ eMKocTti), 

2) Bce Tpn awnnnKOHa OTnunanncb no 
pasMepaM, a cneAOBaTenbHO h no 

3neKTpOC}X5peTMMeCKOM nOABM)KHOCTM, H, TaKMM 
06pa30M, OTHeTilklBO A^CKpMMklHMpOBanMCb 

^ nocne 3neKTpo(tx)pe3a b rene. 

CTpyKTypbi HeXOTOpbtX 113 BO3M0)KHblX 

npa^MepoB, Mcno/ibsyeMbix b npeAnaraeMOM 
cnoco6e h Ha6ope, npiiB^enbi b Tae/iiii^e 1. 
ripaHMepbi K MkiuieHM E, KaK bhaho H3 Ta6nML^bi, 
^ ncnojibsyiOT m Ann aMn/iH(i)MKai4Mii flHK 
BHyTpeHHero cTaHAapTa MOAenn N 1 

(KnOHMpOBaHHOCl HyK/ieOTMAHOM 

nocnsAOBaTenbHocTM) m MOAenn N 3. K MOAenn 
N 2 BHyTpeHHero cTaHAapTa 6bma noAo6paHa 
OTAe/ibHan napa npaMwepoB. 

S5 1.3. Pa3pa6oTKa ki nojiyMBHHe flHK 
BHyTpeHHero CTaHAapTa (BC) 

KaK y)Ke ynoMHHanocb, npM6iiH3MTenbHo b 
10% o6pa3L40B npM ananMse iix na npMcyrcTBkie 
flHK MTK BbinannioTcn iiHni6MTopbi ni4P. B 
npeAnaraeMOM cnoco6e m TecT-CMCTeMe Ann 

^ pemeHMn npo6neMbi OTcne^KkiaaHMn 

noKHOOTpMi^aTe/ibHbix pesynbTaTOB b 
peaKi^MOHHyio CMecb BBOAMTcn flHK BHyTpeHHero 
CTaHAapTa, npeAHasHaneHHoro Ann 
KoaMnnMctJHKaqnM c flHK anannsMpyeMoro 
KnkiHHHecKoro o6pa3L4a. 

BnyTpeHHHM CTanAapT (BC). McnonbsyeMwi^ b 
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nUP - 3T0 npenapai cneuM4)MMecKoft flHK, 
coflepjKameJ^ aMnnM<t)m4MpyeMbiM b npoi^ecce 
riLtP 4)parMeHT, pasMep aMrmviKOHa KOToporo 
oT/iMHaercfl ot pasMepoa aMnjimcoHOB, 
cMHTeanpyeMbDc Ha HyKneoTMAHbix 

nocneAOBaie/ibHOCTflx-MM ujeHnx 
AeTOKTMpyeMoro reHOMa. flHK BC bhocat b 
cocTaB peaiqMOHHoj^ CMecM m, raioiM o6pa30M, 
BC, npHcyTCTByK>u4Ma kbk b onbiTHboc raK m b 
KOHTponbHbEX npo6ax, aMnnM(t)iiL4MpyeTC5i b mx 
B npot4eoce ni4P-aHanvi3a coBMecTHO c 
MMUjeHnMH aHanMSMpyeMOH RHK v\m 
KOHTponbHOM flHK. Ec/iM B npenapaie 
aHa/iMsnpyeMOM flHK MMeioTcw npuMecu, 
viHrM6iipyK)Li4kie atcrHBHOCTb TepMocTa6MjibHoj) 
flHK-nojiMMepa3bi, to sto, b cboio onepeAb, 
npMBOAMT K nojiHOMy h/im nacmMHOMy 
noAaBneHMK) aMnnki^MKauMM iok flHK 
MccneAyeMoro o6pa3i4a. tbk m flHK BC. 
PedynbTBTbi aHa/iMsa odpaaqoB, b KOTopboc He 
Ha6jiK>AaeTC$i aMnnM(|)MKaL^fl kbk kiccnoAyeMOH 
flHK, JBK M flHK BC, cn^yeT yHMTbiaaTb iok 
no)KHooTpkiL4aTejibHbie. 

B KanecTBe flHK BC mokho npMMBHnTb OAHy 

M3 HyKneOTMAHblX 

nocneAOBaTejibHOCTeM-MiiiueHeM, y KOTopoM 
MBTOAaMM reHHoi^ MH)KeHepMM AQ^arvipoBaH 
BHyrpeHHMM ynacTOK nyKneoTMAHOM i\em, nM6o 
Hao6opoT BCTpoBH ^jpameHi nio6oH flHK. 

MOAM(t>ML^MpOBaHHyK) TaKMM 06pa30M MMLiJeHb 
M09KH0 MCnOHbSOBaTb HenOCpBACTBeHHO KBK BC, 

nM6o npeABapMTenbHO icnoHiipoBaTb ee b 
cocTaae nnasMHAHoro Beiaopa m, b TaKOM 
cnynae, b KawecTBe BC iicnonb3yeTC5i yme 
peK0M6iiHaHTHan n/iasMMAa. AMnjibi4)MKaL^biio 

MOAMCjDMUMpOBaHHOM MMlUeHM BC OCymeCTB/lflK)! 

c McnojibsoBaHkieM tom >Ke napbi npa^MepoB, 
KOTOpan npviMeHneTcn f\n^ aMnnv\<pmauy\]^ 
McxoAHOM MVimem b reHOMe AeTeicTMpyeMoro 
B036yAMTenfl. Bo H36e>KaHHe KOHKypeni^HM 
Me)KAy aHajiMakipyeMoR flHK 11 flHK BC aa oahm m 
Te )Ke npaMMepbi, KOTopan mokbt OTpasMTbcn na 
peaynbTarax aHaniiaa, a raiOKe bo ii36e)KaHiie 
(tx)pMkipoBaHii5i ni6pMAHbix flHK Me)KAy 
L^enoMKaMM aMnnkiKOHOB BC m MkimeHu, b 
KanecTBe BC mo)kho McnoxibsOBaTb 
reiepo/iornMHyK) flHK, ho y)Ke c 
cooTBeTCTByiou4eM napoM npaMMepoB (MOAenb 
BC N 2) nki6o napoM npafiMepoB, HcnonbayeMbix 
Aiin aMnnkict)MKaL4MM oahoC^ m3 MiiiueHef) (MOAe/ib 
BC N 3). 

MoAe/ib N 1 BC CKOHCTpynpoBaHa lamM 

06pa30M, MTO BC KBK H OAHa M3 flHK-MMLUeHeH 

(MkiLueHb E) aMnnMct>iiL^MpyeTcn b npMcyrcTBMti 
npai^MepoB p93 11 p94. dpM 3tom 
Hapa6aTbiBaeTCfl aMnnMKOH pasMepoM 231 n.H. 
(CM. Ta6n.1). 

nonyneHne BC MOAenn N 1 ocyu^ecTB/inioT 
no cjieAywineM cxeMe: 

1. Ha nepBoCi cTynenn aMn/iM4)ML^MpyK)T 
({jparMeHT HyioieoTMAHOM nocjieAOBaTe/ibHocTn 
RDI reHOMa M. tuberculosis, nepsMMHan 
cipyKiypa A KOToporo (no3MHMM c 1914 no 2554 
HyKneoTHAHbiH ocTaTOK o6nacTM RDI) 
npeACTaBJiena b kohl^b onMcaHMR. yMacTKM 
ct)parMeHTa. k KOTopbiM noAo6paHbi npaMMepbi 
p80 M p81 (cm. Ta6n.2) noAHepicHyTbi. PasMep 
cdHTeskipyeMoro aMnnMKona cocTaanneT 641 n.H. 

riOAHepKHyrblM KypCMBOM OTMBMeHbl 

nocneAOBaTenbHOCTM, cooTBSTCTByioLUMe 
npaMMepaM N93 \a N94 (cm. Ta6n. 1), 
Mcno/ib3yeMbrM kbk A^n aMnnki4)MKaL4MM 
(JjparMeHTa RDI npn AQTeKi^MM flHK 
MMKo6aKTepMM B AaHHOM TBCT-cMCTeMe (pa3Mep 
CMHTesHpyeMoro aMnjiMKona cocTaanfleT 545 
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n.H.) Tax M AHA aMnnH(t>MKai4HM flHK BC N 1 m N 
3. CaiiTbi yaHaBBHMfl pecrpMiaaaaMii Sad, PstI 

H TaqI OTMGMeHbl )KMpHblM LUpi4(t)T0M. 

2. Ha BTopoM 3Tane aMnnnKOH noABepraioT 
nepeaapMBaHMto cnaMa/ia pecTpviKTa3aMii Sad h 
PstI, a sareM pecTpiiKTa3of) Taql. PecTpi^KTbi 
pa3AejiflK>T 3iieKTpo4)ope30M b 5% riAAf m 5' • m 
3' - KOHi^eBbie ct>parMeHTbi aMnnnKOHa anioMpyioT 
H3 renn m nMmpyioT c noMoiubio AHK-iiMra3bi 
(t)ara T4. 

3. Ha TpoTbOM arane CMecb nvirvipoBaHHbix 
<t)parMeHT0B bhocat b KanecTBe MaTpusHbix flHK 
B cvicTeMy nL|P, coAep^Kau^yK) npaiiMepbi p80 li 
p81. AMnnMKOH pa3MepoM 327 n. h. ohmu^bk)? c 
noMoinbK) 3neKTpo<t)ope3a b 5% HAAr c 
nocneAyiOLMet) a/iKSL^Me^. nepBUHHan CTpyxrypa 
E sToro aMn/iHKOHa noKasana b KOHL^e onucaHMfl. 

4. Ha aaxnioHMTenbHOM arane k 3'-K0HL4aM 
aMnriMKOHa c noMoi^bio TepMHHanbHofi 
Ae30KciiHyKneoTHAM/iTpaHC(t)epa3bi 

AOCTpaMBaK)T KOHHeXTOpbl (dC) 15.20 M 

KnoHMpyiOT B cociase nnasMHAHoro Bexropa 
pBluescript II SK^*^ b xneiKax E.coli. Beicrop 
npeABapmenbHO rviAponM3yK)T pecipmaasof^ 
PstI M saieM K 3*-KOHi^aM AOCTpanBaiOT 

KOHHeKTOpbl (ClG)i5.30. 

PeKOM6viHaHTHyK> nnasMHAy. coAep)KaLAyio 
BMnnkiKOH pasMepoM 327 n.H., pa3B0AnT ao 
KOHL^eHTpai^viii 10-100 xonkiPt b 5 mkh h 
Mcnojib3yK)T b riLlP B KBHecTBe BC MOAenn N 1. 
ripn aMnjiMct)MKaMMM flHK BC N 1 c npaHMopaMW 
p93 M p94 cMHTeanpyeTca aMnnnxoH pa3MepoM 
231 n.H. 

flHK BC MOAejiM N 2 nonynaiOT cneAytoiAUM 

o6pa30M: 

1. Ha nepBOM arane 4)parMeHT 
HecrpyKTypHOM o6nacTii (NS) PHK-renoMa 
BHpyca renaiMTa C nenoaeKa (nosML^Mn c 43 no 
339 HyKneoTiiAHbif^ octbtok renoMa) noAaepraiOT 

06paTH0fl TpaHCKpMHL^MM C nOMOU^bK) peBepTBSbi 

M-MLV B npMcyTCTBMii npawMepoB p60 m p61 (cm. 
Ta6n. 2). 

2. Ha BTopoM 3Tane npoBOAflT 
aMnnMct:}MKaL(MK>, CMHTeaMpoBaHHbix na nepBOM 
oiane KflHK, b cucieMe flLlP b npucyTCTBun 
npaviMepoB p60 14 p61. CMHTes^pyeMbi^ 
BMnjiMKOH pasMepoM 297 n.H. nocne 
cooTBeTCTByioii^ero pasBeAenvi^ TE-6yct)epoM ao 
KoneMHOM KOHMeHTpaL^MH (10-100 Moneicyn b 5 
Mxn pacTBopa) iicnojibsyiOT b TecT-CMcreMe b 
KBMecTBe BC MOAe/iM N 2. CipyKrypa flHK BC N 
2 npeACTaBnena a kohl^b onncaHM^ (ynacrioi 
ct)parMeHTa renoMa, k KOTopwM noAo6paHbi 
npaMwepbi p60 m p61 noAHepKHyTbi). 

flHK BC MOAe/iM N 3 nofiynaKJT na ocHOBe 
flHK BC N 2 cneAywi^MM oGpaaoM: 

1. Ha nepBOM aiane flHK BC N 2 
aMnnMc})MmipyiOT b cMcieMe riLlP b npucyrcTBHM 
npaHMepoB pi 16 m pi 17 (cm. Ta6n. 2) c 
nonyneHkieM aMn/iMKona pasMepoM 324 n.H. 
(nBc3). 

2. Ha BTopoM aiane npoBOA^T 
aMnnMct)iiKaL4HK> CMHTesiipoBaHHoro na nepsoM 
arane aMnnviKOHa nBc3 b npucyTCTBHM 
npaMMepoB p93 m p94 (cm. Ta6n.2). 
CnHieanpyeMbiM aMnnnKOH pasMepoM 345 n. h. 
nocne cooTBeTCTByioii^ero pa3BeAeHiifl 
TE-6yct>epoM ao KOHeHHOM KOHLteHTpai^nM 
(10-100 MOJieKyn b 5 mk/i pacTBopa) ncnonbsyioT 
B TecT-CMCieMe b KawecTBe BC MOAenw N 2. 
CipyKTypa flHK BC N 3 npeACTaB/iena a Konqe 
onucaHMfl (ynacTKM cjjparMeHTa renoMa, k 
KOTopbiM noAo6paHbi npaf^Mepbi p60 m p61 
noAHepKHyTbi, a oGnacTn cooTBetcTByiou^He 
npaMMepaM p93 h p94 oTMeMBHbi )KMpHbiM 
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UJPH4>T0M). 

AwnnnKOH, cooTBeTCTBy»omMM no paawiepy 
McnonbsyeMoi^ b lecT- CMCieMe flHK BC (N 1, N 
2 MJiM N 3), Aon^KGH Ha6nioAaTbCfl nocne 
npoBGAeHkin DLIP bo Bcex o6pa3L^ax, BKmoHan 
o6pa3eL4, cofxepma\i\m OTpkiL^aTe/ibHbiM 
KOHTporib. OrcyTCTBMe npoAy^oB 

BMnnMct^MKaqMii RHK BC nBn5)eTC5i 
cBHAeTenbCTBOM MHn46MpoBaHMfl ni4P M, 
cn^oBaTenbHO, Toro, hto OTpMi^aTenbHbiPi 
peaynbTar Momr 6biTb /io}KHbiM. 
AMniikict)viKaL4HK) MSBecTHbix paaBeAeHkiii BC 
nio6oM MQAenvi mo)kho Mcnojib30BaTb ^ns\ 
nonyKOJiHMecTBeHHoj) OL^eHKM MMCJia 
B036yAMTeneM Ty6epxyne3a a aHajiHSMpyeMOM 
MBTepMane. 

1.4. YcnoBMfl npoBeABHHfl ni4P f\n^ 
BbiflB/ieHVifl AHK MTK m A^cM^peHuvianbHoro 
BunsJieHMn RHK M.tuberculosis 

VcjiOBiin npoB^eHMfl nt4P (TeMneparypa. 
BpeMfl. KO/IMMeCTBO qiiKllOB, KonimecTBO 

rnML;epMHa ki BHyrpeHHero cTaHAapia) 6biJiM 
onTHMMSMpoBaHbi (BsaiiMHo noAo6paHbi) TaKVIM 
06pa30M, HT06bl nonyHMTb OAHonpo6MpoHHyK) 
MynbTkinpafiMepHyK) MHoroi^MK/ioByK) 
aMnnMctJUKaqnK) o6omx AMamocTHHecKHX 
MMLueHei^ (E m M) coBMecTHO c f\HK. oahom ms 
MOAeneM BC m 6e3 HecneLiM0MHecKMx npoAyKTOB 
aMnm(i>v[KB{\m. McnonbsoBaHbie b peaKi^MOHHOM 
CMecM 10% riikiL^epMHa nosBoniino CHMSMTb 
TeMnepaTypy AGHarypaL^MM AHK h oimAra 
npaf^MepoB Ha 4 rpaAyca m raioiM o6pa30M 
npoATiMTb ")KM3Hb" (|)epMeHTa. 3to, b CBOK) 
OHepeAb. nosBOJiMno: a) yBenuMMTb 
MyBCTBHTe/ibHOCTb MBTQAa 3a cMeT yBejiimeHMfl 
KonMsecTBa qkiKnoB aMnnki4>HKaL4MM, a 
cneAOBaie/ibHO m KonimecTBa aMnnnKOHOB, 6e3 
AononMHTenbHoro BBeAeHvin ct)epMeHTa b 
peaKMHOHHy»o CMecb, 6) npoBOAMTb nL4P b oAHy 
cTaAMK), HTO BBMHO AJi« npeAOTBpaineHMw 
Kpocc-KOHTaMMHaL^MM aHanHdiipyoMbix npo6 
Hapa6oTaHHbiMH aMnni^KOHaMki. 

KOJIMMeCTBO BC B peaKqMOHHOM CMBCM 

npA6Mpajiocb TaKMM o6pa30M, HTo6bi oho He 
OKa3biBano cyiAecTBeHHoro B/iMflHMn Ha 
aMnniict>kiKaL4HK> MMLueneM BC/ieACTBM6 

KOHKypeHi^MM 3a aHT<P. 

2. CBEflEHMfl. nOflTBEP>KflAIOlUME 
B03M0>KH0CTb OCymECTBJlEHH5R 
M30BPETEHM?! 

Cnocx)6 ocyu^ecTBnfleTCfl cneAyfou^MM 
o6pa30M: 

Ha6opoM MO)KHo aHa/iii3tipoBaTb cneAyK)U|Me 
BHAbi 6biononiHecKoro MarepMana: MOKpora, 
MOMa, naaaxcHan )KHAKocTb» nneapa/ibHan v\ 
cnMHHOMoaroBafl xuiakocth, pasnMHHbte 
SKCcyAaTbi, KpoBb. Flo cnoco6y o6pa6oTKM 
KnHHMMecKiie o6pa3Mbi noApasAennioT na rpM 
rpynnbi: KpoBb, >KMAKMe o6pa3L4bi, coAep)KaLi4iie 
cnnsb, npoMne >KMAKMe o6pa3i4bi. 

2.1. npoBeAeHne anajinaa 

2.1.1. DoAroTOBKa o6pa3L40B k BbiAO/ieHMio 
flHK 

A) noAroTOBKa o6pa3L40B KpoBn. 
nepM4)epMMecKyK) KpoBb M3 na/ibqa b 

KonHHecTBO 80 mkti co6Hpa)OT b nnacTMKOByio 
npo6MpKy oe-beMOM 1,5 Mn, cQAep)KaLi|yK> 30 mkh 
3.8%-Horo i^MTpaia HaipHw, nepeMeiuMBaioT m 
xpaHflT He 6onee 3 cyiOK npn +4°C. K pacTBopy 
qmpaTHOM KpoBn Ao6aBnflK3T 900 mkh 

AMCTM/l/lMpOBaHHOM BOAbI, SBIBM 300 MKH 2M 

NaOH nepeMBLUHBaioT h BbiAep)KHBaiOT 30 mmh 
npn KOMHaTHo£^ TeMnepaType. 

B) fioAroTOBKa )KkiAKHX o6pa3L40B, 
coAepmau(Mx cnmh. 
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EcnH MOMa. mB&midS{ )KMAKOCTb mum eu^e 
KaKof)-/iM6o o6pa3eL4 coabp^kmt cnM3b, to ee 
pa3}KM;KaK)T AoSaaneHMeM HecKonbKMX Kane/ib 
KOHL^eHTpMpoaaHHOM u^enoMM NaOH m 
cycneHAMpoBaHMBM. 

K oGpaai^y MOKpotbi Ao6aBnfliOT 
npM6nM3MTenbHO 1/4 o6veMa paciBopa 2M 
NaOH M cycneKAMpyioT ao )KMAKoro cocTonHMn. 
EcHM nocne aToro ocranacb cnMSb, to ee 
pa3}KM)KaK>T Ao6aBneHMeM necKonbicMX icane/ib 
KOHL^eHTpMpoaaHHOM u^enoMM NaOH m 
noBTopHWM cycneHAMpoBaHMBM. 

2.1.2. BbiAeneHMG flHK m3 o6pa3MOB. 
nocne npoBBAeHMfi CTaAMM. onMcaHHbix b n. 

2.1.1. Bce TpM rpynnbi o6pa3L|OB o6pa6aTbiBaK)T 
OAMHBKOBO. 06pa3L4bi L4eHTpM(t)yrvipyK)T npM 
3500gx20 mmh. m yAannioT cynepHBTBHT. 
Ao6aBnnK>T K ocQAKaM no 1 Mn TE-6y4>epa (10 
mM Tris-HCI, pH 8,0, ImM EDTA). 
cycneHA^pyiOT m nepeHocni MaiepMan s 
nnacTMKOBbie npo6MpKM o6'beMOM 1 .5 Mn. 

CycneH3M»o ocqakb b TE-6yct)epe 
MGHTpMc^yrvipyioT npM lOOOOxg, ocaAOK noBiopHO 
2 pa3a npoMbiBBJOT TE-6y<})epoM m McnonbsyiOT 
A/ifl BbtAeneHMfl flHK 

K ocaAKy AoSaanflioT 1 Mn xnopoctx^pivia m 
nepeMBLUMBaiOT hb BCTpflXMBBTene A^n 
MMKponpo6MpoK 3 MMHyTbi. 3aTeM K cycneH3MM 
Ao6aBnfliOT MMKponMneiKOM 100 MKn TE-6yct3epa 
M BHOBb nepeMeujMBaiOT 3 MMHyibi. nonyneHHyio 
cycneHSMK) i4eHTpMct)yrMpyK)T npM 8000-10000 
o6opoTOB 5 MMHyi, B pesynbTaie Hero OHa 
pa3AenneTCfi hb abg 4>a3bi, b BepxHef) (bqahom) 

M3 KOTOpblX COAep>KMTCfl flHK. 

2.1.3. ripoBeAeHMe nL4P-aHanM3a 

1. BhocflT B nnacTMKOBbie npo6MpKM 
eMKOCTbio 0,5 Mn no abb Kannn MMHepanbHoro 
Macna (30 Mxn) m3 HaKOHeHHMKa hb 1-200 MKn. 

2 FoTOBflT peaKLiMOHHyjo cMecb m3 pacHGTa 
Ha 1 npo6y: boab - 10 MKn, kPC- 15 MKn, 
TepM0CTa6M/ibHan flHK-nonMMepasa - 0,4 MKn. 
nonyneHHyio peaKqMOHHyto cMecb TuiaTeiibHO 
nepeMeLUMBaK)T. 3Ta peaKi^MOHHan CMecb MMeei 
cneAyfOLMMM cocTaa: 16,6 mM (NH'^)2S04, 67 
mM Tris-HCI (pH 8,8), 1,5 mM MgCl2, 0,01% 
Tween 20. no 0,05 mM Ka>KAoro m3 4-x dNTP 
(dATP, dGTP, dCTP, dTTP), no 0,2 mkM Ka>KAoro 
M3 npaMMepoB P90. P92, P93 m P94, 10% 
(o6i>eM/o6'beM) rnML^epMHa, no 10-100 KonnR 
flHK BC M no 2,5 ba. Taq- MnM Tet-Z - 
flHK-no/iMMepasbi. 

3. 5 MKn npenapaTa flHK, BbiAensHHoro na 

KnMHMHeCKOM npo6bl, BHOCflT B OTAe/lbHyK) 

npo6MpKy noA cnoM MMHepanbHoro Macna. 

4. B ABe OTAenbHbie npo6MpKM bhocjit: 

a) nono)KMTenbHbiM KOHTponb- 3 MKn 
KOHTponbHOM flHK, (flHK M.tuberculosis), c 
KOHqeHTpaMMBM 5-200 renoMOB M.tuberculosis 
Ha 1 MKn. 

6) 0TpML4aTenbHbiM KOHiponb - 3 MKn 

AeMOHMSOBaHHOM BOAbl. 

5. npo6MpKM i4eHTpMC|)yrMpyK)T b leneHMe npii 
10000gx5ceK. 

6. npo6MpKM MHKy6MpyK)T npM 100° 3 
MMHyTbi, nocne Hero noMeiAaK)T b neA^nyK) 
BaHHy. 

7. Bhocat b Ka)KAyK) M3 npo6MpoK c 
AeHBTypMpoBaHHOM flHK, BKnwHafl m 
KOHTponbHbie npo6MpKM, no 25 mkh peaKqMOHHOM 

CMeCM. 

8. npo6MpKM L4eHTpM4)yrMpyK>T b reneHMe 2-3 

CBK npM 5-10 TblC.06/MMH M nOMeiABK)? B 

aMn/iM(t)MKaTop c ycTaHoanenHbiM pe>KMMOM 
"nayaa" npM +80°C. DpoBOAflT ni4P b 
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cneAyioii^eM reMnepaiypHOM pe}KiiMe : 

94 °C, 2 mmh; 65°C, 40 csk; 72°C, 40 ceK - 
1-« ^MKn; 94°C, 40 ceK; 65°C. 40 ceic 72°C. 40 
CGK - flo 7 qMKfia; 90**C, 30 ceiq 65**C, 40 oeic; 
72 40 ceK - ao 50 qviKna; 90°C, 30 C8k; 
65 ^C, 2 mmh; 72°C, 9 mmh • ijMKn. 

'ni4P npoBQAflT Ha aMnjiM(|)MKaTope MC-2 
4>MpMbi "AHK-TexHonomfl'* (r.MocKBa), b pe)KMMe 
"^biCTporo aKTMBHoro peryjiMpoeaHMfl**. 

2.1.4. PerMcrpai^Mn m MHTepnpeTai^Mfi 
pesy/ibTaTOB ananMsa 

Doc/ie saBepiueHMfl peaici^MM 10 mkti 
peaiqMOHHOf) CMecM aHaiiMSMpyioT 

3Ji8iapoctx)pe30M B 5% riAAr, hmSo b 1,5-2% 
araposHOM rene npM nanpsvKeHMM 10 B/cm 1 Mac 
c nocn^yiOLMMM oicpaujMBaHMeM AHK b re/ie 

6pOMMCTblM aTMAMBM. 

MHTepnpeTai^Mfl peayiibraTOB ananMsa 
Flonoca pasMepoM 231 n.n. cooTBBTCTByeT 
npoAyiaaM aMnnM(t)Micai4MM McicyccTBeHHo 
BB^eHHoi^ B peaKi^MOHHyK) CMecb AHK BC 
MOAB/iM N 1. B cjiyMae Mcno/ibsoBaHMSi b 
TecT-cMCTeMe flHK BC MOfleneM N 2 mjim N 3 na 
rene 6yAyT BbmsnflTbCfl nonocbi, 
cooTseTCTByioiuMe no cbocm noABMMHOCTM flHK c 
pa3MepaMM 297 n.H. m/im 345 n.H., 

COOTBeTCTBeHHO. 

flonoca pasMepoM 402 n.H. cooTBeTCTByoT 
□pQAyicraM aMnjiMct)MKaL4MM reHeTMnecKoro 
MapKepa, xapaiaepHoro To/ibKo ^ns{ bmab 
M.tuberculosis. 

donoca padMepoM 545 n.H. cooTBeTcrayeT 
npoAyKTBM aMnnMct)MKaL4MM reHeTMMecKoro 
MapKepa, ciporo cnei4M4)MMHoro Ann Bcex 
naioreHHbix MMKo6aKTepMM Ty6epKyne3Horo 
KOMnneKca (oTcyrcTByeT b aaKMMHHOM lUTaMMs 
M.bovis BCG). 

1. OrpML^aTenbHbiM KOHiponb - Ha rene 
AO/DKHa npMcyTCTBOBaTb TonbKo QAHa nonoca, 
cooTBeTCTByiOLi4a5i BMnnMKony c AHK BC 
(pasMepoM 231 n.M. Ann BC MOAexiM N 1. 297 
n.H. A^fl BC MOAenM N 2. mjim 345 n.H. A/^n BC 
MOABJIM N 3) 

2. nonO)KMTenbHblM KOHTponb - AOJDKHbl 

npMcyTCTBOBaTb TpM nonocbi, cooTBeTCTByrau^Me 
aMnnMKOHaM (545 n. h. m 402 n.H.) c 
reHeTMHBCKMx MapKepoB renoMHOM flHK 

MMK06aKTepMM M aMR^MKOHy C AHK OAHOM M3 

MOAeneM BC. 

3. AhanMSMpyeMbie npo6bi: 

a) Ha/iMMMB TonbKo OAHOM nonocbi, 
cooTBeTCTByK)ti^ePi no pasMepy aMnxiMKony cRHK 
OAHOM MS MOAe/iBM BC M OTcyTCTBMe Ha rene 
nonoc pasMepoM 545 n.H. m 402 n. h. , 
cBMABTenbCTByeT o6 oTcyrcTBMM AHK 
B036yAMTejin Ty6epKyne3a b aHa/iM3MpyeM0M 
o6pa3L4e (oTpMLiarenbHbiM pesynbTaT); 

6) HanMHMe Ha rene nonoc pasMepoM 544 
n.H. M 401 n.H., HapflAy c nonocoM, 
cooTBeTCTByK)meCi no pasMepy aMnnMKOHy c flHK 
OAHOM M3 MOAeneM BC, cBMABTenbCTsyeT o 
npMcyTCTBMM /)HK B036yAMTenfl M.tuberculosis b 
KnMHMMBCKOM npo6e (nono)KMTenbHbiM 
pesynbTBT); 

b) ecnM Ha rene o6Hapy}KMBaK)TC5i TonbKO 
nonoca pasMepoM 544 n.H, HapRAy c nonocofi, 
cooTBeTCTByiou4ef) no pasMepy aMnnMKOHy c AHK 
OAHof^ M3 MOAenef) BC, to 3T0 osHanaeT, hto b 
oiSpasMe npMcyTCTByer flHK B036yAMTenfl 
M.bovis (nono)KMTenbHbi(4 pesynbTar); 

r) oTcyjCTBMe Bcex nonoc na rene, b tom 
MMcne M nonocbi, cooiBeTCTsyKju^eM no pa3Mepy 
aMnnMKOHy c flHK oahom M3 MOAeneM BC, 

CBMABTenbCTByeT O npMCyTCTBMM MHrM6MTOpOB 
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riLlP B npenapaTe flHK o6pa3i^a; 3T0T pesynbTai 
cneAyeT TpaKToaaTb kbk no)KHooTpML4aTenbHbiR 
(neT AOCTOBepHoro pesynbTBTa). 

4. rioflBneHMe nonocbi 401 n.H. MnM 544 n.H. 
B oTpML^aTenbHOM KOHTpone CBMABTenbCTByeT o 
nepeKpecTHOM KOHTBMMHaqMM npo6 MnM 
KOHTaMMHai^MM KOMnoHeHTOB Ha6opa. 

2.2. ripMMep KOHKpeTHoro cocTasa Ha6opa. 
Ha6op A^fl npoaeAeHMfl nonMMepasHoj) 

Mennod peaKL|MM (Ha 100 onpeAeneHM^) 

1) PeaKL^OHHan CMecb (**kPC**) - 1500 MKn 

2) TepMOCTa6MnbHafl AHK-nonMMepasa (5 
eA/MKn) - 40 MKn 

3) BoAa 6MAMCTMnnMpoBaHHaR - 1500 MKn 

4) MMHepanbHoe Macno - 3000 MKn 

5) FlpenapaT AHK M. tuberculosis c 
KOHL^eHTpaMMBi) 200 renoMOB/MKn b KanecTBe 
nono^KMTenbHoro KOHTponfl ("K+") - 50 MKn 

2.3. PesynbTaTbi npMMeneHMn 
npQAnaraeMoro cnoco6a m Ha6opa. 

ripeAnaraeMbie M3o6peTeHMfl 6binM 

npMMBHBHbl Ann BHanMSa KnMHMSeCKMX 06pa3L40B 
(MOKpOTa, KpOBb. MOMa, npOMblBHblS BQAbI 

)KenyAKa) ot 22 nai^MBHTOB. 06pa3L4bi 6binM 
nonyHeHbi ms LJKB CO PAH. 

Bee o6pa3L4bi MCcneAoaanMCb napannenbHO 

TpBMfl MeTOAaMM: MBTOAOM MMKpOCKOnMM 
Ma3K0B, MBTOAOM KynbTMBMpOBaHM^ HB 

ceneKTMBHOM cpeAe JleaeHLUTeMHa-li^eHceHa m c 
noMoiAbK) npeAnaraeMboc M3o6peTeHMA. 

Mbtqaom KynbTMBMpoaaHMfl B036yAMTenb 
Ty6epKyne3a 6bin o6Hapy}KeH nepes 8-10 HeAenb 
B 5 o6pa3L4ax (b 17-tm oGpasi^ax - hb 6bino). B 
3TMX )Ke o6pa3L4ax mbtoaom nL4P 6bina 
o6Hapy}KBHa AHK B036yAMTBnn Ty6epKynB3a. 

ripMHBM B OAHOM M3 HMX - AHK M.bovis (MBTOA 
CenBKTMBHblX CpBA HB n03B0n«BT 

AMctx{)epeHi4MpoBaTb M.tuberculosis m M.bovis), 

Mbtoaom MMKpocKonMM 6ai4Mnnbi 
B036yAMTenfl 6binM o6Hapy>KeHbi TonbKo b Tpex 
o6pa3L^ax, abbujmx nono)KMTenbHbi6 pe3ynbTaTbi 

MBTOAOM KynbTMBMpOBaHM51 M DLIP. 

Tbkmm o6pa30M, npoAnaraeMbiM mbtoa, 
ocyu^ecTBnflBMbiM c noMoiAbio np^A^iaraeMoro 
Ha6opa, HB ycTynaeT no MyBCTBMTenbHocTM 

MeTOAy KynbTMBMpOBaHMfl, HO, B OTnMMMB OT 

HBro, nanneTCfl snaHMTenbHo 6oneB 6biCTpbiM 

MBTOAOM (8 HaCOB BM6CT0 8-10 HBABnb) M 

no3BonnBT A^ct^xj^penqMpoBaTb bmau 
M.tuberculosis m M.bovis. 

OopMyjia M3o6peTeHM5i: 

1. Cnoco6 o6Hapy)KeHMfl AHK MMKoGaKTepM^ 
Ty6epKyne3Horo KOMnneKca (MTK) M. 
tuberculosis, M. microti, M. africanum, M. 
bovis, 3a MCKntoneHMBM M. bovis BCG, c 

AM4>4)BpeHL^ManbHblM Bbl5tBnBHMBM AHK M. 

tubBrculosis nyTBM BMnnMcfjMKaqMM mbtoaom 
nonMMepasHOM mbrhom peaKuiMM (ni4P) AByx 

HyKnBOTMAHblX nOCneAOBBTBnbHOCTBM, OAHa M3 
KOTOpblX CneL4MC|)MHHa A^n TBHOMOB BCBX 

BbiuieyKasaHHbix npeACTasMTeneM MTK. a APyran 

A^fl reHOMa M. tuberculosis, c 
McnonbsoBaHMeM b KasecTae mmlubhm A^fi 
BbiflBneHMfl AHK M. tuberculosis ({)parMeHTa rena 
6enKa MTP40, OTnMHaiou^M()cfl tbm, mto b 
KasecTBe mmujbhm a^a BbmBnBHMP AHK bcbx 
npeACTaBMTeneM MTK Mcnonb3yBTC5i 4>parM6HT 
o6nacTM RDI renoMa, SKnwMawinMM yMacTOK reHa 
6enKa ESAT-6, aMnnMct)MKai4MK) npoBOAflT 

MBTOAOM MynbTMnpaMMBpHOM MHOrOL\MKnOBOM 
ni4P B OAHy CTBAMK) B MCXOAHOM peaKMMOHHOM 

cMBCM, coABp)KaLi^6M arBHT, o6ecneMMBaK)U4M£) 
npoBBAeHMB peaKL^MM npM TeMnepaType, hb 
npeBbiujaK)U4eA 94°C, m AHK BHyTpeHHero 
CTBHAapTa, no3BonflK)u^ero BbinannTb cnynaM 
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MHni6tipoBaHMfl TepMocTa6MnbHoi) AHK - 
nonMMepa3bi b Ksomoi^ npQ6e. 

2. Cnoco6 no n.1, ojnma\ou\A\hcr\ reM, mto 
areHTOM, o6ecneHMBaioLi;MM npoeeaeHMe ni4P 
npH CHVDKeHHOv) TCMnepaType Ha cTaA^^ 
AeHarypaL^MM ^HK h omMra npai^MepoB, 
siB/ineTCfl r/iML^epMH c KOHi^eHTpai^^eH b 
peaKUHOHHOM cMecH 10%. 

3. Cnoco6 no n.1, omMMawiUMficH tom, hto 
nup npoBQAStT B npMcyTCTBiiii AHK BHyrpeHHeno 
cTaHAapra, aMnjiMc}>MKaL4Mio KOTopoM 
ocyu^ecTBrmiOT c npaviMepaMM k qahoA 
onpeAenpoMbDC MMUieHoA vim c co6cTBeHHbiMM 
npaPiMepaMM. 

4. Cnoco6 no n.1 mhm 3, OTfiMMawinMi^cfl tgm, 
MTo flHK BHyrpeHHero craHAapja bhoc«t b 
peaKMMOHHyK) CMecb b KonuiHecTBe 10 - 100 
Komi^ Ha 30 mkji peaio^oHHOf^ CMecM. 

5. Cnooo6 no n)o6oMy M3 npoAUiecTByiOLi^iix 
nyHKTOB, OTnMHaiou4Mflcfl tbm, mto npii 
aMnnM4)HKaL4Mii CTaA^K) AenaTypaMMM AHK c 1 
no 7 L4Micn npoBOA5iT npM reMneparype ne Bbiiue 
94°C, a c 8 - 51 limkh - npw TeMnepaiype ne 
BbiLue 90°C. 

6. Ha6op peareHTOB o6Hapy>KeHMfl flHK 
MMKo6aKTepiiM Ty6epKyne3Horo KOMnneKca (MTK) 
M. tuberculosis. M. microti, M. africanum, 
M. Ix>vls, KpoM6 M. bovis 6CG, c 
OnHOBpeMeHHbiM BbiflBneHMeM AHK M. 
tuberculosis nyreM MHoroL^MKnoBojf 
OAHOcraAMf^HOM MyjibTMnpaMMspHof) 
aMnnii(t)MKaL^kiM MeroAOM ni4P, BicnioHaioi^MM 
peaiqiioHHyK) CMecb, CQaep}KaLi4yK) 
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ojiMroHyiaieoTiiAHbie npafiMepbi k MHmeHM. 
cneL4vic^MMH0vi Ann renoiyia M. tuberculosis, 
HanpMMep k ct)parMeHTy rena mtp 40, HanpMMep 
npaHMepbi SEC ID 1 v\ SEC ID 2 b nepenne 
nocneAOsaTe/ibHocTev^, m k MMiueHki, 
cneL4M4}MHH0V^ Ann Bcex bhaob MTK m pj\f\ fXHK 
BHyrpeHHero CTaHAapTa (MOABiib 1 MnM 3), 
HanpMMep k (t>parMeHTy o6nacTM RDI, 
CQAep)Kau4eMy yMacroK rena 6enKa ESAT-6, 
HanpMMep npai^Mepbi SEC ID 3 m SEC ID 4 b 
nepeMHe nocneAOBaTenbHocreA; rnMi^epMH, AHK 
BHyrpeHHero craHAapra, cjiy)Kau4ero oi^eHKM 
aKTMBHOCTM TepMocraSkinbHOM flHK 
noriMMepasbi b cmccm c aHa/iM3MpyeMbiM 
o6pa3i40M. 

7. Ha6op no n.6, ornMMaiomMMcn reM, mto 
coAep)KMr napbi npaMMepoB. noAo6paHHbiX 
raKMM o6pa30M, Mro6bi reMneparypbi mx or^KMra 
B MarpMqaMM 6bmM QAMHaKOBbt m/im 6nM3KM, a 
pasMepbi cooTBercrBytou^Mx mm aMniiMKOHOB 
pasHMMajiMCb HacrojibKO, Mro6bi o6ecneMMTb 
orMernMBoe paaAeneHMe mx na 
3neKrpoctx)perpaMMe. 

8. Ha6op no n.6, ornnHajou^MMcn reM, nro 
coAep>KMT flHK BHyrpeHHero craHAapra (MOAe/ib 

1) SEC ID 7 8 nepeMHe nocjieAOBarenbHocreM. 

9. Ha6op no n.6, ornMMaK>L4MMCfl reM, nro 
coAepjKMr flHK BHyrpeHHero craHAapra (MOAe/ib 

2) SEC ID 8 M npaMMepbi a^a ee aMnnM0MKaMMM: 
SEC ID 5 M SEC ID 6 b nepenne 
nocneAOBarenbHOcrei^. 

10. Ha6op no n.6. ornMHaiouiMMcn reM. mto 
coAep)KMT AHK BHyrpeHHero craHAapTa (MOAenb 

3) SEC ID 9 B nepeMHe nocneAOBare/ibHocreC^. 
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nepeneHb nocjieAOBaTejibHocreif HyioiecrrHAOB b npaiiMepax n b AHK BHyrpeHHero 

craHAapra rpSx MOAeneii 



I). SEC ID 1 - nocjiejiOBaTejibHOCTb HyicjieoTimoB npxMoro npawMepa p90 k 



4>parMeKTy rena mtp40 reHOMaM tuberculosis , HMetouiui cnejiyioutyio crpyKrypy. 
5' -GAGAACGGCGGCTTCTTCGACCAC-3' 



2) . SEC ID Jft 2 - nocRWouTCflfcHOCTb HyKneaiHaoB o6paTKon> npaflMepa p92 k 
^ipanieHTy rem m^>40 TwamM. tubavulosis, hmoouiu CBetiQnoaiyx) crpynypy: 

5' -CAACACCACGTTCGGGATGCACTG-3' 

3) . SEC ID J6 3 - nocneaoBarejibiiocn HynieanuiOB qMMoro npafiMepa p93 x oGjiacra 
RD1 reHOMOB NfTK, ooAepxanieli ysacTOK reHa 6ejiKa ESAT-6, HMeromu 
cjienyiouiyio crpyicrypy: 

5' -GGCCGGAAGACTTGCCAACATTTTG-3' 

4) . SEC ID 16 4 - nocneiiOB«rejibHOcn» MyxnearanoB odpanioro npafiMepa p94 k t- 
oSnacrm RDI rmoMOs MTK, ooAepxameft yqacioK raia 6enn ESAT-6, HMCiomax O 
cjienyioniyio crpyiciypy: 

5 ' -GTACGCCTCCGAACCGCTACCGC-3 ' * 

CO 
iO 

5) . SEC ID Jfe S - nocncAOBarrenfcHOCTi* HyiaieQTiiAOB npxMoro npafiMepa p60 x 

AHK BHyipeimero craiiAapTa,(Konejib 2), HMeranuM cnenyioiiiyio crpyiaypy: <0 

5 ' -CCCTGT6AGGAACTACTGTCTTCACGC-3 ' t- 

c 

6) . SEC ID 6 - nocnenoBarejibHOCTb HyKJieoTtuiOB o6paTHoro npafiMepa p61 k ^ 
AHK BHyrpcHHero craHflapnra' (MOACJib 2), MMeioiaaii oieflyiomyio crpymypy: ^ 

^ 5 ' -TGCACGGTCTACGAGACCTCCC-3 ' 

IO 

^ 7). SEC IDIhl- nocnenoBarenbHOCTb HyxjieoTHAOB JSPK BHyrpeHHero craHflapra 

0> (MOAejib 1), HMeK)ma)i cjieayromyio crpyxrypy: 

<*> ' 5'TGAGCTCCCGTAATGACAACAGACTTCCCGGCCACCCGGGCCGGAAGACTTGCC 
AACATTTTGGCGAGGAAGGTAAAGAGAGAAAGTAGTCCAGCATGGCAGAGATGAAG 
ACCGATGCCGCTACCCTCGCGCAGGAGGCAGGTAATTTCGAGGCCGCGGCAAGCGC 
AATCCAGGGAAATGTCACGTCCATTCATTCCCTCCTTGACGAGGGGAAGCAGTCCC 
TGACCAAGCTCGCAGCGGCCTGGGGCGGTAGCGGTTCGGAGGCGTACCAGGGTGTC 
CAGCAAAAATGGGACGCCACGGCTACCGAGCTGAACAACGCGCTGCAGA- 3 ' 
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8) . SEC ID Jfe 8 - nocjieAOBsrejiufOCTb HyiuieoTHAOB flHK BHyrpeHHero craHAapra 

(MOiicjib 2), HMeiomui cjieflyiomyio cipyicrypy: 
5 ' CCCTGTGAGGAACTTCTGTCTTCACGCGGAAAGCGTCTAGCCATGGCGTTAGT 

ACGAGTGTCGTGCAGCCTCCAGGCCCCCCCCTCCCGGGAGAGCCATAGTGGTCTG 

CGGAACCGGTGAGTACACCGGAATCGCCGGGTTGACCGGGTCCTTTCTTGGAACT 

ACCCGCTCAATGCCCGGAAATTTGGGCGTGCCCCCGCGAGACTGCTAGCCGAGTA 

GTGTTGGGTCGCGAAAGGCCTTQTGGTACTGCCTGATAGGGTGCTTGCGAGTGCC 

CCGGGAGGTCTCGTAGACCGTGGA-3 ' 

9) . SEC ID >& 9 - nocjiejiOBaTejiuiocni tqrxneoniAOB AEOC BHyrpeHHero craHAapra 

(MOAenb 3), HMeioma)! cneAyrauyio crpyinypy: 

5 ' GGCCGGAAGACTTGCCAACATTTTGCCCTGTGAGGAACTTCTGTCTTCACGCG 
GAAAGCGTCTAGCCATGGCGTTAGTACGAGTGTCGTGCAGCCTCCAGGCCCCCCC O 
CTCCCGGGAGAGCCATAGTGGTCTGCGGAACCGGTGAGTACACCGGAATCGCCGG 
GTTGACCGGGTCCTTTCTTGGAACTACCCGCTCAATGCCCGGAAATTTGGGCGTG 



00 
CO 

CCCCCGCGAGACTGCTAGCCGAGTAGTGTTGGGTCGCGAAAGGCCTTGTGGTACT «D 



GCCTGATAGGGTGCTTGCGAGTGCCCCGGGAGGTCTCGTAGACCGTGCAGCGGTA 
GCGGTTCGGAGGCGTAC-3 ' 

IlepBHHHaa CTpyicrypa A. 
Sad P81 p93 

5' - TGAGCTCCCGTAATGACARCAGACTTCC CGGCCACCCG gGCCGGAAGACrTGCCAACArr 

rTGGCGAGGAAGGTAAAGAGAGAAAGTAGTCCAGCATGGCAGAGATGAAGACCGATGCCG 

CTACCCTCGCGCAGGAGGCAGGTAATTTCGAGCGGATCTCCGGCGACCTGAAAACCCAGA 

TCGACCAGGTGGAGTCGACGGCAGGTTCGTTGCAGGGCCAGTGGCGCGGCGCGGCGGGGA 



CO 
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ro 



00 

O 



CGGCCGCCCAGGCCGCGGTGGTGCGCTTCCAAGAAGCAGCCi\ATAAGCAGAAGCAGGAAC 
TCGACGAGATCTCGACGAATATTCGTCAGGCCGGCGTCCAATACTCGAGGGCCGACGAGG 
AGCAGCAGCAGGCGCTGTCCTCGCAAATGGGCTTCTGACCCGCTAATACGAAAAGAAACG 
GAGCAAAAACATGACAGAGCAGCAGTGGAATTTCGCGGGTATCGAGGCCGCGGCAAGCGC 
AATCCAGGGAAATGTCACGTCCATTCATTCCCTCCTTGACGAGGGGAAGCAGTCCCTGAC 
CAAGCTCGCAGCGGCCTGGG gCGGTAGCGGrrCGGAgGCGTAC CAGGGTGTCCAGCAAAA 

P94 

ATGGGACGCCACGGCTACC GAGCTGAACAACGCGCTGCAGA - 3 ' 

P80 PstI 
UcpBrnnasi crpyicrypa B. 

5' - TGAGCTCCCGTAATGACAACAGACTTCC CGGCCACCC GgGCCGGAAGACrrGCCAACArr 
TTGGCGAGGAAGGTAAAGAGAGAAAGTAGTCCAGCATGGCAGAGATGAAGACCGATGCCG 
CTACCCTCGCGCAGGAGGCAGGTAATTTCGAGGCCGCGGCAAGCGCAATCCAGGGAAATG 
TCACGTCCATTCATTCCCTCCTTGACGAGGGGAAGCAGTCCCTGACCAAGCTCGCAGCGG 
CCTGGG GCGGrAGCGGrTCGGAGGCGrAC CAGGGTGTCCAGCAAAAATGGGACGCCACGG 
CTACC GAGCrGAACAACGCGCTGCAGA - 3 ' 00 

CTpyKxypa J^JK BC ^22. 



P60 

CCCTGTGAGGAACTTCTGTCTTCACGC GGAAA 
GCGTCTAGCCATGGCGTTAGTACGAGTGTCGTGCAGCCTCCAGGCCCCCCCCTCCCGGGA 
GAGCCATAGTGGTCTGCGGAACCGGTGAGTACACCGGAATCGCCGGGTTGACCGGGTCCT 
TTCTTGGAACTACCCGCTCAATGCCCGGAAATTTGGGCGTGCCCCCGCGAGACTGCTAGC 
CGAGTAGTGTTGGGTCGCGAAAGGCCTTGTGGTACTGCCTGATAGGGTGCTTGCGAGTGC 
CCC GGGAGGTCTCGTAGACCGTGCA 
P61 

CxpyKiypa ;^^K BC XeS . 
o> p93 p60 

*** 5' -GGCCGGAAGACTTGCCAACATTTTGCCCTGTGAGGAACTTCTGTCTTCACGCGGAAA 



CO 
(£> 
CO 

to 



GCGTCTAGCCATGGCGTTAGTACGAGTGTCGTGCAGCCTCCAGGCCCCCCCCTCCCGGGA 
GAGCCATAGTGGTCTGCGGAACC GGTGAGTACACCGGAATCGCCGGGT TGACCGGGTCC T 

TTCTTGGAACTACCCGCTCAATGCCCGGAAATTTGGGCGTGCCCCCGCGAGACTGCTAGC 
CGAGTAGTGTTGGGTCGCGAAAGGCCTTGTGGTACTGCCTGATAGGGTGCTTGCGAGTGC 
CCC GGGAGGrCTCGTAGACCGTGCA GCGGTAGCGGTTCGGAGGCGTAC"3 ' 
p61 p94 
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Ta&jinqa 1. HyKneomaHbie nocjieaoBaTenbHOCTH npafiMqioB, HcnonbSOBaHHUx 
Aiin aMn;iHi|iHKauHH AHarHOCTHMecKHx MRmeHeii h pasjiHiHbix Moacjiefi BuyrpeHHero 
craimapTa, cooTBercTByiouiHe mm MHiaenH u pasMepu aMnjiHKOHOB* 



O6o3aa- 

HCHHe 

npaiiMepa 


nepBHiBaa crpyinypa npaAiMepa 


MHineHb 
(eS oGosHaieHHe), 
/ pasmep aMonHKoaa/ 


p90 
p92 


5'-GAGAACGGCGGC1TCTTCGACCAC-3' 
5'-CAACACCACGTTCGGGATGCACTG-3 ' 


OpanieHT rena mtp40 
(MHineHb M), /402 n.H./ 


p93 
p94 


5'-GGCCGGAAGACTTGCCAACATnTG-3 ' 
5'-GTACGCCTCCGAACCGCTACCGC.3' 


yMacTOK o6jiacTH RDI 
reHOMOB MTK (MHuicHb E), 
/545 n.H./ 


p93 
p94 


5*-GGCCGGAAGACTTGCCAACATnTG-3' 
5' -GTACGCCTCCGAACCGCTACCGC.3 ' 


flHKBCJfel,/23I n.H./ 
;iHKBCN3,/345n.H./ 


p60 
p61 


5'-CCCTGTGAGGAACTACTGTCTTCACGC-3' 
5'-TGCACGGTCTACGAGACCTCCC-3' 


NS oSjiacTb HCV (/OBC BC 
N2)./297 n.H./ 



TaSjiHua 2. HyKneaTHAHbie nocjienoBaTejibHocTs npailMepoB, Hcnanb30BaHHbix 
Ann nojiyneHHsi paMHHUbix moAeJieii BHyrpeHH^o craHAapTa; KOMiuieMeHTapHue hm 
HyKjieoTHAHbie MarpHuu h pasMepu aMiuiHKOHOB. 





BCl 


p80 


5'-TCTGCAGCOCGTTGTTCAGCTC-3' 


ynacTOK o6;iacTn RDI renoMOB 




(327 


p81 


5'-TGAGCTCCCGTAATGACAACAGACTrCC-3' 


MTK/641 n.H./; 




n.H.) 






npoflyKTbi jmrHposaHHs 
KOHuesbix ()>parMeHTOB 


73 








pecTpHKTHpoeaHHoro 


C 








aMnwKOHa 641 n.H. /327 n.H./. 


K) 


BC2 


p60 


5 '-CCCTGTGAGGAACTACTGTCTrCACGC-3 ' 


NS oGjiacTk renoMa HCV 


(297 


p61 


5*-TGCACGGTCTACGAGACCTCCC-3' 


/297 n.H7 


O) 


n.H.) 








CO 


nBc3 


pll6 


5-CTTGCCAACATnTGCCCTGTOAGGAACT-3' 


Amhjihkoh AHK BC>rs2 (NS 


Oi 


(324 


pll7 


5'-AACCGCTACCGCTGCACG0TCTACG- 3' 


o6MCTbHCV), 


CO 
00 


n.H.) 






/297n.H.+27 n.H./ 




BC3 


p93 


5'-<jGCCGGAAGAC1TGCCAACATnTG-3 * 


PPK nBc3 


o 


(345 


p94 


5'-GTACGCCTCCGAACCGCTACCGC-3' 


/324 n.H. +21 n.H./ 




n.H.) 









o 

00 
CO 
(O 
CO 
(£> 
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